Objective: To evaluate the importance of food supplementation as incentive in improving preantiretroviral therapy (pre-ART) adherence, and second its impact on health of HIV-infected children by a clinic-based observational study. Methods: HIV-seropositive children aged between 2 and 12 years were followed-up sequentially for 2 years without and with food supplementation, respectively, with monitoring of disease parameters. The outcome morbidity parameters were compared and correlated. Result: Study showed significant improvement in clinic adherence (r ¼ 0.165, p ¼ 0.027) along with increased mean clinic visit (6.65 AE 1.43 vs. 8.01 AE 1.52, p ¼ 0.000) and mean CD4 count (p ¼ 0.028) with incentive. Provision of incentive correlated well (Pearson's r ¼ 0.345) with number of visits which in turn had strong correlation with weight gain (r ¼ 0.548), episodes of AIDS-defining illnesses (r ¼ À0.412), hospitalization (r ¼ À0.279). Conclusion: Food incentive could enhance pre-ART phase clinic adherence that decreases disease-related morbidities, setting the stage for improved treatment and care of seropositive children in future.
Introduction
Regular monitoring of HIV-infected children not requiring Anti-retroviral therapy yet (Pre-ART care) is essential to maintain a healthy living status until they require that therapy. Good pre-ART care of those children with support to their family sets the stage for future care and better response to treatment [1] . Moreover, patients are required to establish themselves as 'clinic attendees' before being enrolled in intensive clinical regimen like ART [2] . Adherence is a dynamic process, cannot be reliably predicted by a few patient characteristics that are assumed to vary with time. Hence, adherence support (like regular counseling, incentives, nutritional supplementation) should be integrated into regular clinical follow-up to increase compliance [3] . There are broadly five classes of compliance indicators, namely: (i) health outcomes (blood pressure, hospitalization, etc.), (ii) direct indicators (urine, blood tracers, weight change, etc.), (iii) indirect indicators (pill count, refill records, etc.), (iv) subjective report (e.g. patients' or caregiver's reports) and (v) utilization (appointment making and keeping, use of preventive services, etc.) [4] Both, self-report measures and clinic-based pill counts have been reported to overestimate adherence [5, 6] , while a study conducted in Bangalore, India concluded that regular clinic follow-up was the only statistically significant factor affecting medication adherence [7] . As failure to attend clinic when expected is objective and easy to ascertain, inconsistency of adherance may identify patients in need of adherence counseling [8] . Hence, clinic attendance was highlighted as predictor of adherence in our study. However, owing to various socio-economic reasons as well as physical illness of the caregiver, regular clinic visits of these children are often missed [9] [10] [11] . On the contrary, adequate nutritional support (multivitamins, food parcels, etc.), provision of travel allowance, warm clinic environment may improve adherence to latent TB and HIV/AIDS care in resource-poor settings [2] . Hence, we tried to assess the impact of incentives in the form of food supplementation on pre-ART phase follow-up care and disease parameters of these HIV-infected children.
Objectives
(i) To assess the role of food supplementation as an incentive to improve pre-ART clinic adherence. (ii) To quantify the impact, if any, of food incentive on HIV-infected children by altering clinic adherence.
Material and Methods

Study setting
A prospective longitudinal clinic-based observational study was carried out in pediatric HIV/AIDS clinic, Medical College, Kolkata over a period of 2 years (January 2008 to December 2009). This clinic is the regional center for pediatric HIV in eastern India treating over 3000 HIV-positive people including 500 children. Case recruitment was done >2 months prior to the study period.
Selection criteria and sample size
Children between 2 and 12 years of age, HIV Stage 2 disease and ART naı¨ve were included in the study. Majority of study population belong to lower and middle socio-economic status (stratified by Kuppuswamy scale) living in and around the districts within 200 km of Kolkata. Children of migrant workers were not included owing to high follow-up attrition rates. Study enrollment was done after written, informed consent from parents or legal guardians. Also institutional ethical committee clearance was taken. Computer-generated random number table was used to pick up 210 cases from the outpatient data register. Among these, 100 children (Group 1) met the selection criteria. In the next year, out of 100 children, 80 (Group 2) fulfilled the criteria for selection as before.
Intervention and data collection
Caregivers were advised to follow-up in the pediatric HIV/AIDS clinic once a month or at least once in 2 months. Clinic attendance >90% of the 2 monthly visits, i.e. !6 visits per year were considered to be regular. Irregular follow-up was defined as failure to visit clinic once in !3 months or <6 visits in a year. Failure to visit the clinic in 6 months was termed as lost to follow-up. However, if owing to acute illness the child attended some other health centre and failed to visit our clinic, he was not stamped as irregular follow-up. If children failed to visit the clinic >2 months, then guardians were persuaded by phone call and by local non-governmental organization (NGO) through the Bengal Network of positive people. Nutritional status of children was assessed by weight-for-age Z-score (WAZ-score, WHO classification) at beginning and end of study period. CD4 count was done once in 6 months or earlier when required. Standard of care includes routine check-ups, treatment of opportunistic infections, cotrimoxazole prophylaxis, regular counseling regarding hygiene, nutrition, importance of adherence to pre-ART visits, and also regarding the disease and its therapy (Highly Active Anti-retroviral Therapy; HAART). HIV-positive caregivers were being treated at the same time within the clinic. Following parameters were observed during each one year follow-up period:
count and age of child), (vi) Progression to severe malnutrition (WAZ less than À3 SD) and (vii) Death.
In first 1 year, three children died and six were lost to follow-up. ART was initiated in 14 children, of whom 2 died and 1 was lost to follow-up. The rest 80 children were followed-up in the next year analyzing the same parameters but with the provision of supplementary nutrition as monthly take home rations by an NGO with written permission from hospital authorities. The rations were distributed outside the hospital premises on the principle of providing one-third calorie and one-half proteins of recommended daily allowance (RDA) for that age as given in Integrated Children Development Scheme (ICDS) program of food supplementation, to all the study subjects including those put on ART the previous year. It was given on every Monday of a month so that subjects who missed the first visit could collect it on subsequent week.
Data analysis SPSS statistical software version 17 (SPSS Inc., Chicago, Illinois, USA) was used. Month-wise clinic attendances and other qualitative outcome parameters were compared by chi-squared (Fisher's exact) test along with odd ratio (OR) and confidence interval (95% CI). The mean clinic visit and mean CD4 count of two groups over the year were compared by Kruskal-Wallis test.
Student's t-test (paired) was used to compare WAZ-score at the beginning and end of the study for each group, and Mann-Whitney U-test to quantify the change in WAZ-score at beginning and end of the study in these children with (G2) and without (G1) incentives. p < 0.05 was considered to be significant. Using Pearson's correlation coefficient (r), we estimated correlations of incentives, clinic adherence and various outcome parameters.
Results
Baseline socio-demographic variables of the two study population (Table 1) (Table 2 ). Though the percentage of higher (>9 visits/year) attendance was merely 20% in second year (was 5% in 1st year), the increment was significant (p < 0.001) (Fig. 1) . A modest decline of follow-up attrition (58.3%), death rate (56.7%), episodes of AIDS-defining opportunistic infections (23-13.7%, OR ¼ 1.87), progression of the disease to higher stages (26-17.5%, OR ¼ 1.65), severe malnutrition (20-11.3%, OR ¼ 1.97) and need for ART (14-11.2%) were also noticed with incentives. On month-wise analysis, rising trend of clinic adherence was noticed in the early part of second year with significant increase in the middle of the year in comparison of that of first year (p ¼ À0.022) ( Table 3 and Fig. 2 Table 4) .
Provisions 
Discussion
The result of this study clearly showed a 20% increase in clinic adherence and mean clinic visit (p ¼ 0.000) in second year follow-up with food incentive in comparison to previous year without the incentive. We also documented reduction of death rate (56.7%), hospitalizations (55.9%) and improved mean CD4 count (immunological outcome) with increased adherence in second year. The decreased need for ART initiation in second year as compared to previous year (14% vs. 11.2%) was probably due to slower rate of disease progression (32.7%) and higher mean CD4 count (p ¼ À0.028) owing to more frequent clinic visits (r ¼ À0.404 and 0.33, respectively).
Adherence to treatment of chronic illnesses, including HIV disease, is challenging and often needs effective interventions in poorly resourced settings [12] . Konkle-Parkera et al. [13] opines that clinic retention is an important part of adherence and on-going fidelity monitoring is important with motivational interviewing. A team effort of health care personnel, caregiver and child is required to ensure long term adherence and good response to ART [14] . Incentives have been shown to improve health seeking behavior and treatment follow-up in various health programs of India like Janani suraksha yojna (JSY) [15] , ICDS, Directly observed therapy short course (DOTS) [16, 17] of nutritional support to primary education, [18, 19] and Reproductive and child health (RCH) programs. Rowe et al. [2] emphasized that dietary supplements and involvement of NGOs to improve feeding schemes for HIV-infected patients, might enhance clinic adherence. Another study in Rwanda revealed that access to adequate nutrition may be a major determinant for long-term adherence to ART [20] . Similarly, nutritional assistance improved clinic adherence in our study too. A Russian study showed that combination of food incentives, transport reimbursement, hygiene packages and clothing was able to decrease default rates of clinic attendance by 18% over 5 years [17] . Howard et al. [21] showed that virologic failure largely (71%) occurred in those HIV-infected women with very low adherence rate (<12%). While these ART-related adherences are well studied, importance of adherence to pre-ART follow-up in pediatric population is yet to be explored. In our study, we assessed HIV/AIDS care-related compliance in pre-ART phase in the form of (i) clinic attendance, (ii) hospitalization, disease progression and episodes of opportunistic infections and (iii) change in anthropometric parameters. All these outcome parameters improved remarkably after nutritional support. Study conducted on HIV/ AIDS-related beneficiary groups showed the evidence of positive impacts of food aid on improved health, body weight, strength, ability to work and overall well-being [22] . Adherence has been assigned as the second strongest predictor of progression to AIDS and death after CD4 counts [23] , so a consistently high level of adherence is an important determinant of immunological outcome and AIDS-related morbidity, mortality and hospitalizations as found in our study.
Studies reveal common barriers to compliance are lack of communication and information about disease, inadequate time, caregiver's illness, dependence on adult caregiver and apparently well-being of child [24] . After 1 year, we found that the common reasons for irregular follow-up in our clinic were: (i) *p-value is based on paired sample t-test comparing the difference in WAZ-score at the beginning and the end of study in each group. **p-value based on Mann-Whitney U-test comparing the difference in changes in WAZ-score at beginning and end of study in those with (G2) and without (G1) incentives.
caregivers were daily wage earners (32%); (ii) stigma of disclosure of sero-status; (iii) caregivers were seropositive (90%) and some are non-adherent themselves; (iv) lack of motivation due to apparent well being of the child; (v) caregiver takes care of multiple sick persons in family (27%); and (vi) caregivers were not biological parents (11%). These factors were largely overcome by food supplement as incentive, evidenced by significant increment of mean clinic visit (p ¼ 0.000) in second year. Socio-demographic variables like economic status, education level and relation of primary caregiver with the child influence adherence to HIV-related therapy [25, 26] . These variables did not influence the adherence per se in our study as they were comparable between the groups (p > 0.05). ART-related adherence estimates vary from 49% to 100% but most of articles report >75% adherence in low-middle income countries. Cauldbeck et al. [7] defined regular clinic adherence as >90% attendance at 3 monthly appointments while on ART. In 2007, WHO recommended that the clinical evaluation of infants and children who are not yet eligible for ART should be performed every 2-6 months [27] . But a standard follow-up consensus is yet to be formulated for pre-ART phase. The cut-off standard for clinic adherence was proposed >90% (regular visit) of the 2 monthly visits in a year in our study. Stronger correlation between clinic adherence (regular visit) and disease-related morbidity parameters was found rather than incentives and the parameters. This indirectly suggests that incentives primarily increases adherence to follow-up, which in turn decreases disease-related morbidities.
Though the nutritional status improved considerably with food supplementation over the study period (p ¼ À0.055) and number of children with severe malnutrition came down to nearly one-half even without ART; the difference in the mean change in WAZ-score over each 1 year period among two groups was not statistically significant (p ¼ 0.35). This was probably owing to distribution of food supplements among family members. Targeted food assistance could be a solution to this problem as seen by few sub-Saharan African studies [22] . Hence, food supplements could be a good incentive to enhance pre-ART follow-up adherence leading to healthier life of those innocent victims of HIV.
Conclusion
The study gives an insight into an indigenous effort of provision of food incentives to establish a good clinic adherence and its positive impact on the health of HIV-affected children in the preantiretroviral phase. This may be of immense help in successful initiation and maintenance of the antiretroviral therapy in near future.
